On the basis of these observations, Knudson proposed that in hereditary retinoblastoma, one copy of the gene involved is mutated in the germ line (in reproductive cells such as eggs and sperm) and the other copy is mutated in somatic (nonreproductive) cells during the first few years of life, thus the cancer forms earlier.
And because the germline mutation affects all somatic cells, these children are more prone to developing multiple tumours in both eyes. He argued that people who develop the other form are born with two normal alleles, both of which must become mutated in two 'sporadic' events in somatic cells, so the cancer develops later in life.
Knudson published his hypothesis in 1971 (A. G. Knudson Proc. Natl Acad. Sci. USA 68, 820-823; 1971) . He subsequently applied the same logic to other inherited tumours, such as Wilms' tumours (a type of kidney cancer) and those of the adrenal glands.
In 1983, cancer geneticist Webster Cavenee, then at the University of Utah in Salt Lake City, proposed that the genetic 'hits' in Knudson's mathematical models must be recessive, because the development of cancer happens only when both (1980-82), scientific director (1982-83) and director of the centre's Institute for Cancer Research (1976-82) .
The achievement of which he was most proud was giving Irwin Rose, a biochemist who joined the centre in 1963, US$50,000 so that Rose could extend the stay of two visiting scientists from Israel. Rose and these scientists, Avrum Hershko and Aaron Ciechanover, won the Nobel Prize in Chemistry in 2004 for discovering ubiquitin-mediated protein degradation. Cells use this process to break down and recycle protein; it has aided the development of several cancer drugs.
Alfred was a very supportive and approachable mentor, whose lack of patience for science that merely repeated the work of others kept everyone in his sphere striving for the new. 
